Comparative transcriptome analysis of the petal degeneration mutant pdm in Chinese cabbage (Brassica campestris ssp. pekinensis) using RNA-Seq.
Flowering, which plays a crucial role in the growth and development of flowering plants, is a crucial point from vegetative growth to reproductive growth. The goal of this study was to examine the differences between the transcriptomes of the Chinese cabbage mutant pdm and the corresponding wild-type line 'FT'. We performed transcriptome analysis on mRNA isolated from flower buds of pdm and 'FT' using Illumina RNA sequencing (RNA-Seq) data. A total of 117 differentially expressed genes (DEGs) were detected. Among the DEGs, we identified a number of genes involved in floral development and flowering, including an F-box protein gene, EARLY FLOWERING 4 (ELF4), and transcription factors BIGPETAL (BPE) and MYB21 (v-myb avian myeloblastosis viral oncogene homolog); differential expression of these genes could potentially explain the difference in the flowers between pdm and 'FT'. In addition, the expression patterns of 20 DEGs, including 12 floral development and flowering-related genes and eight randomly selected genes, were validated by qRT-PCR, and the results were highly concordant with the RNA-Seq results. Gene Ontology and Kyoto Encyclopedia of Genes and Genomes pathway enrichment analyses were performed to better understand the functions of these DEGs. We also identified a large number of single nucleotide polymorphism and insertion/deletion markers, which will be a rich resource for future marker development and breeding research in Chinese cabbage. Also, our analysis revealed numerous novel transcripts and alternative splicing events. The transcriptome analysis provides valuable information for furthering our understanding of the molecular mechanisms that regulate the flowering process, and establishes a solid foundation for future genetic and functional genomic studies in Chinese cabbage.